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MELANOCYTE COUNTS ON HUMAN FOREARM SKIN*
AODAN S. BREATHNACH, M.Sc., M.O.
Accurate estimates of the number of melanocytes in corresponding areas of
different individuals, and in different areas of the same individual, are necessary
if many problems relating to variations and disorders of skin pigmentation are to
be solved. The only systematic estimates available to date are those published
by Szabó (1), who carried out counts on the skin of head and neck, upper arm,
forearm, and thigh of a number of individuals. Szabó's forearm specimens were
limited to three, in two of which, No. 45, and No. 62, the total area counted was
comparatively small (0.1150 mm.2 and 0.0804 mm.2 respectively). In the course of
a present investigation into a possible correlation between melanocyte concentra-
tion and differences in skin color in white (Caucasian) subjects, counts were
carried out on corresponding areas of forearm skin of ten individuals. Since the
results comprise a larger series than has been hitherto available for this region,
and since they differ in some respects from those arrived at by Szabó, it is con-
sidered that their publication may be of value.
MATERIALS AND METHODS
The cell-counts were carried out on dopa-treated epidermal sheets obtained
by the "skin-splitting" technic of Billingham and Medawar(2), as modified by
Szabó (3). All subjects were male students of this Medical School, to whom
thanks are due for their co-operation. Specimens were taken from the upper half
of the inner portion of the flexor aspect of the forearm. From each individual, a
piece of skin approximately 30 mm.2 in area, and of slightly more than Thiersch-
graft thickness, was removed under local anesthesia with Procaine 2 %. After
digestion for 8 to 10 hours in a buffered 0.5 % solution of commercial trypsin
at 2° to 5°C., the dermis was removed, and the epidermal sheet fixed for 1 to 2
hours in formal calcium chloride. It was then incubated at 37°C. in a 1 in 1000
solution of L(-)-dihydroxyphenylalanine at a pH of 7.4 until the melanocytes
were stained. Fixation for a further period of 12 hours in formal calcium chloride
was then carried out, followed by dehydration, clearing, and mounting "dermal
side up" in Canada balsam.
The actual counting was done as follows. In each case, the number of melano-
cytes in ten randomly chosen areas of 0.064 mm.2 (giving a total area counted for
each specimen of 0.64 mm.2) was counted, and from the figures obtained, the
mean number of cells per square millimetre, and the standard error of this mean
was calculated. A magnification of 300 X was found to be the most suitable for
accurate counting. Some melanocytes which are weakly dopa-positive, and of
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"fibroblastic" form, are liable to be missed at appreciably lower magnifications.
The higher magnification is also of value in excluding epithelial cells which may
be passively stained by the dopa reagent, and in distinguishing between closely
superimposed melanocytes along the epidermal ridges.
The skin complexion of the subjects chosen varied from fair to dark, and three
of the fair-skinned (Nos. 1, 2, and 5) were freckled. In the case of these latter,
the piece of skin removed was from a non-freckled area.
RESULT5
The results are set out in Table 1. The overall mean was found to be 2024
52 per mm.,2 and the range extended from 1743 to 2327 per mm.2 Seven of the
specimens lie within the range 1900 to 2200 per mm.2
These results differ markedly from those arrived at by Szabo (1) for forearm
skin. His figures for the three specimens numbered 24, 45, and 62, are 820 50,
1070 60, and 1210 60, respectively. The overall mean for the three is 1033
per mm.2, which is approximately half that of the mean (2024 per mm.2) for the
present series. In a personal communication, Dr. Szabo states that only one of
his specimens (No. 62) was obtained from the flexor aspect of the forearm, as
was the case with all specimens making up the present group. Strictly speaking
therefore, this is the only one of his specimens which can be used for comparison
with the preseut series, as it would appear (Szabó (1)) that there may be con-
siderable intrinsic differences in the number of melanocytes in different areas of
a limb. Since, in addition, the total area counted in this particular specimen was
comparatively small (0.0804 mm.2), there does not appear to be much point in
discussing further the apparent discrepancy in results between the two series.
It may be worthwhile emphasizing however, that in this matter of cell-counts
carried out on different material by different observers, apparently minor
differences in technic, and such factors as the personal element involved in de-
TABLE 1
Mean number of melaaocytes per square millimeter in skin front the flexor aspect of the forearm
Specimen Age Area counted 2/Jelanneytes per mm.' Complexion
1
2
3
4
5
6
7
8
9
10
22
34
19
20
26
25
20
19
19
21
0.64 mm.'
0.64 mm.'
0.64 mm.'
0.64 mm.'
0.64 mm.'
0.64 mm.2
0.64 mm.'
0.64 mm.'
0.64 mm.'
0.64 mm.2
1743 52 Fair (freckled)
1860 19 Fair (freckled)
1905 70 Dark
1963 51 Dark
2005 61 Fair (freckled)
2060 74 Fair
2105 73 Fair
2122 79 Fair
2155 25 Dark
2327 76 Dark
Overall mean: 2024 52
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ciding whether a particular cell is, or is not, a melanocyte, are bound to lead to
some discrepancy in the final results. This can be reduced to a minimum if a
standardized technic is adopted in all instances. As a result of experience gained
with the present material, it is suggested that when counting melanocytes, a
magnification of the order indicated above should be used, if accurate and com-
parable results are to be obtained.
In the last column of Table 1, an indication is given of the general skin com-
plexion of the individuals comprising the group. It is of some interest to note that
the two lowest counts were obtained from fair-skinned subjects, and the two
highest from dark-skinned ones. This suggests a possibility that there may be
some correlation between melanocyte concentration and complexion, although
the fact that counts intermediate between these extremes were obtained from
fair and dark-skinned individuals alike, would appear to suggest the contrary.
However, the present group is not sufficiently large to allow one to make any final
pronouncement on this question. In order to be able to do so, further counts on
a larger series of specimens must be undertaken. An answer, one way or another,
to this problem is desirable in view of the suggestion that the frequency incidence
of malignant melanoma at a given site may be related to the local population
density of melanocytes, and of the oft-repeated one that melanoma is commoner
in fair, than in dark-skinned individuals.
SUMMARY
Melanocyte counts were carried out on dopa-treated "split-skin" preparations
of human epidermis, obtained from the upper part of the inner aspect of the
flexor surface of the forearm of ten male white subjects of varying complexions.
The mean number of melanocytes per mm.2 was found to range from 1743 52
to 2327 76, giving an overall mean for the ten of 2024 52.
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AnDENDUM
Since this paper went to press, results of extensive melanocyte counts have
been published by Staricco and Pinkus (J. invest. Berm., 8: 33—45, 1957).
These authors found the number of melanocytes in human forearm skin to range
from 1150 to 2500 per mm.2 The higher of these two figures was obtained from
a specimen specifically labelled "Upper forearm", and is not very different from
the figures obtained from the present specimens, all of which came from a similar
area. Staricco and Pinkus's figures for their other forearm specimens (exact area
unspecified) are considerably lower, and range from 1150 to 1500 per mm.2.
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Consideration of these figures underlines the fact that considerable variations
in melanocyte concentration occur within the forearm, and that mean figures
quoted for this entire region may be very different from the actual figures ob-
tained from particular portions of it. Accordingly, it would seem desirable when
the results of melanocyte counts are being published, that authors should in-
dicate as explicitly as possible the exact area within a region from which their
specimens were obtained. Otherwise, direct comparison of results obtained by
different workers may be difficult.
